Circulating insulin-like growth factor II/mannose-6-phosphate receptor and insulin-like growth factor binding proteins in fetal sheep plasma are regulated by glucose and insulin.
We have reported previously that levels of insulin-like growth factor I (IGF-I) and IGF-II in fetal sheep plasma decrease with maternal starvation and increase following an infusion of glucose to the starved fetus, while a fetal infusion of insulin elevates UGF-I alone. We now report the changes in the circulating IGF-II/M6P receptor and plasma IGF binding proteins (IGFBPs), as measured by western blotting and ligand blotting, respectively, in fetus and mother during this study. In fetal plasma, the circulating IGF-II/mannose-6-phosphate (M6P) receptor, IGFBP-3 and IGFBP-4 were reduced during starvation. While circulating IGF-II/M6P receptor and IGFBP-4 levels were increased following the fetal insulin or glucose infusion, IGFBP-3 was unchanged and increased only after 48 h of maternal refeeding. Both IGFBP-1 and IGFBP-2 increased with starvation but while IGFBP-1 levels returned to control values following both insulin and glucose infusion, levels of IGFBP-2 were not reduced significantly by either infusion or by refeeding. In maternal plasma, levels of IGFBP-3 and IGFBP-4 decreased while IGFBP-1 and IGFBP-2 increased after 48 h of starvation. Levels of each IGFBP were unaltered following the fetal infusions but returned to values obtained during the control period after refeeding. These data show that each of the IGF carrier proteins is sensitive of changes in nutrition, either acutely, such as IGFBP-1, or chronically, as for IGFBP-3. This suggests that the circulating IGF-II/M6P receptor and the IGFBP's may modulate IGF activity in the fetus during different nutritional states.